Introduction
;'-butyrolactone, to determine the formation constants, and to calculate the spectra of the individual complexes. From such data, it should be possible to accurately predict the position and nature of the spectra of different species present in the y-butyrolactone-o-cresol system, and also to get a better idea about the most important qualitative characteristics of the bond formation, i. e., the energy change that is involved in the reaction.
Experimental Section
The measurements of the spectra were made in the carbonyl region of y-butyrolactone and in the hydroxyl region of o-cresol with a Perkin-Elmer Model 521 Spectrophotometer. The atmospheric water vapour was removed from the spectrophotometer housing by flushing with dry nitrogen. In the high frequency region, the instrument was calibrated in the usual manner 15 . The frequencies reported here are expected to be accurate to better than 2 cm -1 for sharp bands, but the relative frequency shifts should be considerably better.
The sample of y-butyrolactone was obtained from 
Results and Discussion
In order to determine the formation constants, the methods developed by BROWN and KUBOTA 16 , and WHETSEL and KAGARISE 11 have been followed. It is also possible to determine the formation constant for the 1:1 complex by the NASH method 18 .
Accordingly, a curve Y against X was plotted ( in line with ihe earlier investigations n , considered here for the 1:2 species. In the first structure ( Fig.   8 a) , two molecules of o-cresol are directly bonded to the carbonyl group of y-butyrolactone and the frequency shift can be expected to be quite large.
1.2-

Concentration of o-cresol, M -
In the second structure (Fig. 8 b) , the second mole- The aim here was to acquire some more knowledge of the various luminescence centres and mechanisms in ZnS. It was of special interest whether an explanation for the thermoluminescence could be found within the framework of existing models.
Experimental
For the thermoluminescence measurements an apparatus developed by ROTHERMEL 6 was used with slight modifications. The arrangement allowed a simultaneous recording of the total luminescence and the thermoluminescence spectra. Glowcurves could also be registered in place of the spectra at various wavelengths. All the measurements were taken at the same photomultiplier voltage, so that given intensities (photocurrents) of the spectrally undistributed (EMI 6256 S)
as well as those of the spectrally distributed glowcurves (EMI 9558 QB, S 20 cathode) are approximately comparable. The phosphors were excited with the UV-part of the spectrum of a high pressure mercury lamp (Schott-filter UG 11) usually to saturation. Fluorescence spectra at different temperatures could also be measured after some simple alterations to the device.
For measurements of the electron paramagnetic resonance (EPR) an AEG 20-X-spectrometer was used.
Pure ZnS was used in preparing the various phosphors. These were accordingly doped with nitrates and chlorides, which were added in the form of highly diluted solutions. In addition 2 mole percent NaCl were added in the same way 7 .
After drying at 120 °C the substance was fired at 1000 °C for an hour in a nitrogen atmosphere. As shown later by ESR measurements (Mn ++ -signals), the result was an almost pure cubic structure 8 
